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Express Mail Label No.: EL997930638US 
CASSETTE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a cassette in which 
an imaging means such as a stimulable phosphor, a 
photosensitive film or the like is arranged. 

Description of Related Art 

As a screen and film type medical radiography system 
according to an earlier development, a medical radiography 
system has been proposed (Published Japanese Patent 
Application (Tokkaihei) No. Hll-288050) . In this system, 
an imaging means such as a stimulable phosphor or the like 
is used, radiography is performed, and a radiographed image 
is read out from the stimulable phosphor after the 
radiography. To perform this radiography, a medical 
cassette accommodating a radiographic imaging means such as 
a stimulable phosphor or the like is used (Published 
Japanese Patent Application (Tokkai) No. 2002-156717). As 
the radiographic imaging means, a stimulable phosphor plate, 
a flat panel detector and the like are known as well as a 
silver halide film for radiography. 

In the earlier development, to secure the strength of 
the medical cassette, (1) the medical cassette, in which a 
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front plate is made of carbon-fiber reinforced resin while 
thickening the edge of the front plate, and (2) the medical 
cassette, in which a frame made of aluminum is attached to 
the edge of a front plate made of carbon-fiber reinforced 
resin or aluminum and a back plate is fabricated according 
to aluminum die-casting, have been proposed. The medical 
cassette having the aluminum frame often has a hollow in 
the center thereof to lighten the medical cassette in 
weight and to obtain easy workability and easy assembling 
with other parts. For the purpose of reading out the 
radiographed image from the cassette, the taking out of the 
imaging means from the cassette is required. For example, 
in a certain system, processing such as image reading or 
the like is performed for the cassette of which a back 
plate is integrally attached to the imaging means. 

In this system, it is required to arrange various 
mechanisms in the cassette. On the other hand, an image 
area depending on the size of the cassette is required in 
the same manner as in the earlier development. Therefore, 
a through hole or a cut-out opening is added to the frame, 
or another member is attached to the frame. 

Various radiography methods using the cassette are 
known. For example, the radiography is often performed 
while the cassette is put under a patient placed on a bed 
so as to receive the entire weight of the patient. 
Therefore, the cassette needs a certain strength or more. 
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Further, the radiography is sometimes performed many times 
for one patient. Therefore, the lighting of the cassette 
in weight is important- To obtain the lightweight cassette 
having high rigidity, material such as aluminum or carbon 
has been proposed. 

However, because the mechanism of the cassette has 
been recently complicated, the mechanism is arranged in a 
very limited space. Therefore, structure elements of the 
cassette have been gradually reduced, and there is a 
probability that the cassette is deformed in a certain 
radiography condition . 

SUMMARY OF THE INVENTION 

In order to solve the above problem, an object of the 
present invention is to provide a cassette, in which the 
deformation of the cassette based on radiography conditions 
or the like is prevented while suppressing the increase of 
the weight of the cassette even though the cassette has a 
complicated mechanism. 

In order to accomplish the above-mentioned object, in 
accordance with an aspect of the present invention, there 
is provided a cassette, comprising: 

a front assembly; 



a back assembly arranged to be opposite to the front 
assembly, a radiographic imaging means being put in a space 
between the front assembly and the back assembly; 

a frame member formed in a frame in outline, arranged 
in at least one of the front assembly and the back assembly 
and having a cut-out opening or a through hole; and 

a high rigid member arranged in an area near to the 
cut-out opening or the through hole of the frame member. 

In this cassette according to this invention, even 
though the cassette has a complicated mechanism, the 
deformation of the cassette based on radiography conditions 
or the like can be prevented while suppressing the increase 
of the weight of the cassette. 

Preferably, a lock pin is arranged in at least one of 
the front assembly and the back assembly to be movable into 
the cut-out opening or the through hole, and the front 
assembly and the back assembly can be set to a lock on 
state or a lock off state by the lock pin. 

Preferably, a lock mechanism is arranged to be 
operable through the cut-out opening or the through hole, 
and the front assembly and the back assembly can be set to 
a lock on state or a lock off state by the lock mechanism. 

Preferably, the front assembly and the back assembly 
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are detachable from each other in the lock off state of the 
front assembly and the back assembly. 

Preferably, a concavity is arranged in at least one 
of the front assembly and the back assembly, a light 
shielding protrusion put into the concavity is arranged in 
the other one of the front assembly and the back assembly, 
and the front assembly and the back assembly prevents light 
from reaching the radiographic imaging means put in the 
space between the front assembly and the back assembly from 
outside when the front assembly and the back assembly are 
combined with each other. 

Preferably, a magnetic member attracting the front 
assembly by magnetic force is arranged in the back assembly. 

Preferably, length of the high rigid member is equal 
to or lower than half of length of one side of the frame 
member . 

Preferably, both the frame member and at least one of 
a front face plate of the front assembly and a rear surface 
of the back assembly be a lightweight member having rigid 
lower than rigid of the high rigid member. 

Preferably, the lightweight member is made of one of 
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aluminum material, carbon-fiber reinforced resin and resin 
material . 

Preferably, the high rigid member is made of steel 
material . 

Preferably, the high rigid member is made of steel 
material highly strengthened due to heat treatment. 

Preferably, the high rigid member is made of 
engineering plastics or super engineering plastics 

Preferably, the radiographic imaging means adheres to 
the back assembly possible recovering. 

Preferably, the radiographic imaging means includes a 
phosphor . 

Preferably, the radiographic imaging means is a 
stimulable phosphor plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given hereinbelow 
and the accompanying drawing which are given by way of 
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illustration only, and thus are not intended as a 
definition of the limits of the present invention, and 
wherein; 

FIG . 1A is a perspective side view showing a front 
assembly of a cassette set in a separation state according 
to an embodiment, and FIG. IB is a perspective side view 
showing a back assembly of the cassette set in the 
separation state according to the embodiment; 

FIG. 2 is a longitudinal sectional view schematically 
showing the cassette obtained by combining the front 
assembly shown in FIG. 1A and the back assembly shown in 
FIG. IB; 

FIG. 3A is a plan view showing the inner surface of 
the front assembly to explain a lock mechanism of the 
cassette shown in FIGS. 1A and IB, and FIG. 3B is a plan 
view showing the inner surface of the back assembly to 
explain the lock mechanism of the cassette shown in FIGS. 
1A and IB; 

FIGS. 4A to' 4H are partial sectional views of the 
cassette shown in FIGS. 3A and 3B f FIG. 4A is a partial 
sectional view taken substantially along line Ul in lock on 
state of the lock mechanism, FIG. 4B is a partial sectional 
view taken substantially along line U2 in lock on state of 
the lock mechanism, FIG. 4C is a partial sectional view 
taken substantially along line Ul in lock off state of the 
lock mechanism, FIG. 4D is a partial sectional view taken 



8 



substantially along line U2 in lock off state of the lock 
mechanism, FIG. 4E is a partial sectional view taken 
substantially along line U3 in lock on state of the lock 
mechanism, FIG. 4F is a partial sectional view taken 
substantially along line U4 in lock on state of the lock 
mechanism, FIG. 4G is a partial sectional view taken 
substantially along line U3 in lock off state of the lock 
mechanism, and FIG. 4H is a partial sectional view taken 
substantially along line U4 in lock off state of the lock 
mechanism; 

FIG. 5 is an exploded perspective side view showing a 
reinforcement structure to be attached to a shorter side 
frame of the front assembly shown in FIG. 1A; 

FIG. 6 is a perspective side view showing the state 
that the reinforcement structure is attached to the frame 
member shown in FIG. 5; and 

FIG.. 7 is a perspective side view showing the state 
that a reinforcement structure is attached to a longer side 
frame of the front assembly shown in FIG. 1A. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Hereinafter, an embodiment of the present invention 
will be explained with reference to the drawings. FIG. 1A 
is a perspective side view showing a front assembly of a 
medical cassette set in a separation state according to an 
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embodiment, and FIG . IB is a perspective side view showing 
a back assembly of the medical cassette set in the 
separation state according to the embodiment. FIG. 2 is a 
longitudinal sectional view schematically showing the 
cassette obtained by combining the front assembly shown in 
FIG. 1A and the back assembly shown in FIG. IB. FIG. 3A is 
a plan view showing the inner surface of the front assembly 
to explain a lock mechanism of the cassette shown in FIGS. 
1A and IB, and FIG. 3B is a plan view showing the inner 
surface of the back assembly to explain the lock mechanism 
of the cassette shown in FIGS. 1A and IB. FIGS. 4A to 4H 
are partial sectional views of the cassette showing various 
states of the lock mechanism shown in FIGS. 3A and 3B. 

Hereinafter, as to directions in a medical cassette 1, 
a direction indicated by a double-headed arrow X and a 
direction indicated by a double-headed arrow Y in FIGS. 1A 
and 3A are named an X direction and a Y direction in this 
specification respectively. 

As shown in FIGS. 1A and IB, a medical cassette 
(hereinafter, simply called "cassette") 1 comprises a front 
assembly 10 and a back assembly 20 arranged to be opposite 
to the front assembly 10. The cassette 1 is formed in a 
thin rectangular parallelepiped shape, and the assemblies 
10 and 20 can be separated from each other. The cassette 1 
can hold a stimulable phosphor plate 28 fixed to a 
supporting plate 27 of the back assembly 20 in the internal 
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space of the cassette 1. The cassette 1 is irradiated with 
radiations emitted through the side of the front assembly 
10 to perform the radiography, and a radiographed image can 
be accumulated and recorded in the stimulable phosphor 
plate 28 acting as a radiographic imaging means. 

As shown in FIG. 1A, the front assembly 10 comprises 
a frame member 11 formed in a frame shape in outline and a 
front face plate 13 inscribed on an inner side surface of 
the frame member 11. As shown in FIG. 1A and FIGS. 6 and 7 
described later, the frame member 11 is divided into two 
shorter side frames 17 and two longer side frames 18. As 
shown in FIG. 2, the frame member 11 comprises a frame 
front face element 114 facing the front side thereof, a 
frame side face element 110 bending from the outer end of 
the frame front face element 114 toward the back side at 
almost right angles, a frame rear face element 111 bending 
almost perpendicularly from an end of the frame side face 
element 110 toward the inner side in the Y direction, and 
an inclined face element 112 bending from an end of the 
frame rear face element 111 toward the frame front face 
element 114 at an inclination of a predetermined angle. On 
the rear surface of the frame front face element 114, a 
light shielding protrusion 115 protruding in the same 
direction as that of the frame side face element 110 is 
arranged. 

A space surrounded by the frame front face element 
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114, the frame side face element 110, the inclined face 
element 112 and the light shielding protrusion 115 forms a 
concavity 12 in the inside of the frame member 11. 

As shown in FIGS. 3A, 4F and 4H and FIG. 7 described 
later, four cut-in openings 15a, 15b, 15c and 15d for lock 
pins are formed in the frame rear face element 111 and the 
inclined face element 112 of the longer side frames 18. 
Further, as shown in FIGS. 1A, 3A, 4B and 4D and FIG. 6 
described later, a cut-out opening 14 is formed in the 
almost center of the frame side face element 110 of one 
shorter side frame 17, and two concavities 16a and 16b for 
grips are respectively formed at both ends of the frame 
side face element 110 in the X direction. 

The frame member 11 is, for example, obtained by 
molding strengthened material such as aluminum, hard 
plastics or the like, and the strengthened material can 
resist the load given to the front assembly 10. As 
described later, a reinforcement member is additionally 
arranged in an area near to the cut-out opening 14. 
Therefore, it is preferable that the frame member 11 be a 
lightweight member having rigid lower than rigid of a high 
rigid member used as a reinforcement member. The front 
face plate 13 is, for example, preferably made of material 
of comparatively low radiation absorptance such as aluminum, 
carbon fiber reinforced plastics or the like. Further, it 
is preferable that the front face plate 13 be a lightweight 
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member having rigid lower than rigid of a high rigid member 
used as a reinforcement member. 

As shown in FIGS. IB and 2, the back assembly 20 
comprises a back assembly body 21, the stimulable phosphor 
plate 28 and the supporting plate 27 supporting and fixing 
the stimulable phosphor plate 28. The back assembly body 
21 comprises a back assembly rear face element 210 and a 
back assembly side face 'element 211 bending from an end of 
the back assembly rear face element 210 toward the front 
side of the back assembly 20 at almost right angles. On 
the front face of the back assembly rear face element 210, 
an inner wall 213 and a plurality of ribs 214 protruding in 
the same direction as that of the back assembly side face 
element 211 are arranged. Further, as shown in FIG. 2, a 
concavity 22 is formed in the space surrounded by the back 
assembly rear face element 210, the back assembly side face 
element 211 and the inner wall 213. It is preferable that 
the back assembly rear face element 210 be a lightweight 
member having rigid lower than rigid of a high rigid member 
used as a reinforcement member . 

As shown in FIGS. IB and 3B, an insertion through 
hole 34 is formed on one side of the back assembly side 
face element 211 of the cassette 1 in the X direction so as 
to correspond to the cut-out opening 14 of the front 
assembly 10. Four openings 31a, 31b, 31c and 31d are 
arranged at ends of the back assembly side face element 211 
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in the Y direction, and four openings 33a, 33b, 33c and 33d 
are arranged on both sides of the back assembly side face 
element 211 in the Y direction. 

A back base plate 23, for example, made of a lead 
film coated with a polyethylene terephthalate (PET) film is 
fixed onto the ribs 214 of the back assembly 20. The 
supporting plate 27 adheres to the back base plate 23 with 
an adhesive double coated tape or an adhesive agent at a 
detachable adhesive strength, and the stimulable phosphor 
plate 28 is fixed onto the front surface of the supporting 
plate 27. As described above, the stimulable phosphor 
plate 28 is held in the back assembly 20. 

In the cassette 1, as shown in FIG. 2, when the back 
assembly 20 and the front assembly 10 are combined with 
each other, the light shielding protrusion 115 of the front 
assembly 10 is inserted into the concavity 22 of the back 
assembly 20, and the back assembly side face element 211 of 
the back assembly 20 is inserted into the concavity 12 of 
the front assembly 10. In the above described structure of 
the front and back assemblies 10 and 20, the cassette 1 is 
obtained by integrally combining the back assembly 20 and 
the front assembly 10, and the cassette 1 prevents light 
from reaching the stimulable phosphor plate 28 from the 
outside. When velvet or sponge or the like .is, for example, 
arranged in the concavity 12 of the front assembly 10 
and/or the concavity 22 of the back assembly 20 to make the 
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back assembly 20 and the front assembly 10 be further 
tightly in contact with each other, the light shielding in 
the cassette 1 can be further improved. 

Because the back assembly body 21 is structured to 
attract the front assembly 10 by magnetic force of a magnet 
in a radiographed image reading apparatus described later 
and to be held in the apparatus, the back assembly body 21 
is preferably made of magnetic plastics or the like to set 
the back assembly body 21 as a magnetic member capable to 
attract the magnet by magnetic force. In another case, 
when the back assembly body 21 is made of normal plastics, 
a magnetic sheet (not shown) such as an iron film or the 
like may be arranged as a magnetic member on a rear surface 
24 of the back assembly 20, or the rear surface 24 of the 
back assembly 20 may be coated with magnetic substance to 
form the back assembly body 21 as a magnetic member. 

As described above, the front assembly 10 and the 
back assembly 20 can be combined and is detachable. 
However, as shown in FIG. 2, the radiography is normally 
performed for the front assembly 10 and the back assembly 
20 combined with each other. 

Next, a lock mechanism of the cassette 1 will be 
described with reference to FIGS. 3A, 3B and FIGS. 4A to 4H. 
To keep the combination of the front assembly 10 and the 
back assembly 20, the cassette 1 is provided with a lock 
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mechanism. As the lock mechanism of the cassette 1, the 
cut-in openings 15a, 15b, 15c and 15d for lock pins are 
formed in the front assembly 10. The back assembly 20 
further comprises a first connecting member 35, a second 
connecting member 36 and a pinion 37. The connecting 
members 35 and 36 have lock pins and act as engaged 
elements . 

As shown in FIG. 3B, the first connecting member 35 
comprises a first lateral element 35a, a first middle 
element 35b protruding from the slightly right of the 
center of the first lateral element 35a towards the inner 
side of the back assembly 20 in the X direction, a first 
left element 35c protruding from the left end of the first 
lateral element 35a towards the inner side of the back 
assembly 20 in the X direction, and a first right element 
35d protruding from the right end of the first lateral 
element 35a towards the inner side of the back assembly 20 
in the X direction. 

The second connecting member 36 comprises a second 
lateral element 36a and a second middle element 36b 
protruding from the slightly left of the center of the 
second lateral element 36a towards the direction opposite 
to that of the first middle element 35b. The top portion 
of the first middle element 35b is opposite to the top 
portion of the second middle element 36b through the pinion 
37 placed in the almost center of the back assembly 20, and 
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racks 35B and 36B respectively arranged on the side 
surfaces of the top portions of the elements 35b and 36b 
gear with the pinion 37 to connect the first connecting 
member 35 and the second connecting member 36 with each 
other through the pinion 37. 

The back assembly 20 further comprises lock pins 30a 
and 30b acting as engaged elements and protruding in the 
neighborhood of the ends of the first lateral element 35a 
of the first connecting member 35 in the direction opposite 
to that of the first left element 35c and the first right 
element 35d. The back assembly 20 further comprises lock 
pins 32a and 32d acting as sliding elements and protruding 
outward from the side surface of the first left element 35c, 
and lock pins 32b and 32c acting as sliding elements and 
protruding outward from the side surface of the first right 
element 35d. The lock pins 32a and 32b are placed at a 
position far from the top of the back assembly 20 by almost 
1/2 of the height of the back assembly 20 in the X 
direction, and the lock pins 32c and 32d are placed at a 
position far from the top of the back assembly 20 by almost 
1/4 of the height of the back assembly 20 in the X 
direction . 

As shown in FIG. 3B, the back assembly 20 further 
comprises two coil springs 38a. One end of each coil 
spring 38a is fixed to the first connecting member 35, and 
the other end of each coil spring 38a is fixed to the back 
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assembly rear face element 210. The first connecting 
member 35 always receives a biasing force from the coil 
springs 38a so as to be moved in a direction indicated by 
an arrow Ql . 

The back assembly 20 further comprises a push latch 
39 arranged between the first connecting member 35 and the 
back assembly side face element 211 having the insertion 
through hole 34 , and two coil springs 38b. One end of each 
coil spring 38b is fixed to the push latch 39, and the 
other end of each coil spring 38b is fixed to the back 
assembly rear face element 210. The push latch 39 always 
receives a biasing force from the coil springs 38b so as to 
be moved in the direction of the arrow Ql. 

The back assembly 20 further comprises lock pins 30c 
and 30d acting as engaged elements and protruding in the 
neighborhood of the ends of the second lateral element 36a 
of the second connecting member 36 in the direction 
opposite to that of the second middle element 36b. 

As described above, in this embodiment, the lock pins 
30a, 30b, 32a, 32b, 32c and 32d arranged on the first 
connecting member 35 cooperate with one another, and the 
lock pins 30c and 30d arranged on the second connecting 
member 36 cooperate with each other. Further, the first 
connecting member 35 and the second connecting member 36 
cooperate with each other due to the operation of the racks 
35B and 36B and the pinion 37 arranged on the connecting 
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members 35 and 36. Therefore, all the lock pins 30a, 30b, 
30c, 30d, 32a, 32b, 32c and 32d cooperate with one another. 

In the cassette 1 according to this embodiment, when 
the front assembly 10 is combined with the back assembly 20, 
the cut-out opening 14 of the front assembly 10 is placed 
at a position corresponding to that of the insertion 
through hole 34 of the back assembly 20. Each time an 
inserting member inserted into the cut-out opening 14 and 
the insertion through hole 34 pushes the push latch 39, 
states (lock on state and lock off state) of the lock 
mechanism are alternately selected according to a push 
latch method. The push latch method is well-known as a 
mechanism in which a ball of a ball pen is taken in and out 
of a ball pen case. 

Next, a lock on/off operation of the lock mechanism 
will be described with reference to FIGS. 3A and 3B and 
FIGS. 4A to 4H. 

In case of the lock on state, as shown in FIG . 4A, 
tops of the lock pins 30a, 30b, 30c and 30d acting as the 
engaged member protrude from the openings 31a, 31b, 31c and 
31d of the back assembly side face element 211 to the 
outside respectively and project into the space between the 
frame front face element 114 and an inner facing surface 
113 of the inclined face element 112 in the front assembly 
10. In this case, as shown in FIG. 4B, the push latch 39 
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is in contact with the back assembly side face element 211 
and is away from the first connecting member 35. As shown 
in FIGS. 4E and 4F, the lock pins 32a, 32b, 32c and 32d 
acting as the sliding member reach the space between the 
frame front face element 114 and the inner facing surface 
113 of the inclined face element 112 in the front assembly 
10. 

In the lock on state described above, when the 
inserting member is inserted only once into the cassette 1 
in the direction of the arrow P through the cut-out opening 
14 and the insertion through hole 34 to push the push latch 
39, the push latch 39 pushes the first connecting member 35 
in the direction of the arrow Q2 . And then, the first 
connecting member 35 is moved by a predetermined distance 
in the direction of the arrow Q2, and the push latch 39 is 
stopped. Therefore, the lock mechanism is set to the state 
shown in FIG. 4D. In this case, as shown in FIG. 4C, the 
tops of the lock pins 30a and 30b of the first connecting 
member 35 are placed inside of the back assembly side face 
element 211. The state shown in FIGS. 4C and 4D indicates 
the lock off state of the lock mechanism. 

Further, the lock pins 32a, 32b, 32c and 32d of the 
first connecting member 35 are moved with the lock pins 30a 
and 30b. That is, the lock pins 32a, 32b, 32c and 32d are 
respectively moved in the openings 33a, 33b, 33c and 33d in 
the direction of the arrow Q2 by the same distance as that 
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in the lock pins 30a and 30b and are stopped. Therefore, 
the lock mechanism is set to the state shown in FIGS. 4G 
and 4H. In this state, because the positions of the lock 
pins 32a, 32b, 32c and 32d are the same as those of the 
cut-in openings 15a, 15b, 15c and 15d (openings placed in 
the frame rear face element 111 and the inclined face 
element 112), the lock pins 32a, 32b, 32c and 32d can go 
out from the cut-in openings 15a, 15b, 15c and 15d. That 
is, the lock mechanism is set to the state in which the 
back assembly 20 can be separated from the front assembly 
10. The state shown in FIGS. 4G and 4H indicates the lock 
off state of the lock mechanism. 

When the first connecting member 35 is moved in the 
direction of the arrow Q2, the second connecting member 36 
is moved in the direction of the arrow R2 due to the motion 
of the lack 35B of the first connecting member 35, the lack 
36B of the second connecting member 36 and the pinion 37 by 
the same distance as that in the first connecting member 35 
and is stopped. Therefore, as shown in FIG. 4C, the tops 
of the lock pins 30c and 30d of the second connecting 
member 36 are placed inside of the back assembly side face 
element 211, and the lock mechanism is set to the lock off 
state. As described above, the back assembly 20 and the 
front assembly 10 are set to be detachable from each other. 
Unless the push latch 39 is pushed, the lock off state is 
continued and maintained. 
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In the lock off state shown in FIGS. 4C and 4D, when 
the inserting member is inserted only once into the 
cassette 1 in the direction of the arrow P through the cut- 
out opening 14 and the insertion through hole 34 to push 
the push latch 39, the push latch 39 is returned in the 
direction of the arrow Ql . And then, the first connecting 
member 35 is moved by a predetermined distance in the 
direction of the arrow Ql and is stopped. Therefore, the 
lock mechanism is set to the state shown in FIG. 4B. In 
this case, as shown in FIG. 4A, the tops of the lock pins 
30a and 30b protrude from the openings 31a and 31b toward 
the outside and project into the space between the frame 
front face element 114 and the inner facing surface 113 of 
the inclined face element 112 in the front assembly 10, and 
the lock mechanism is set to the lock on state. In this 
case, the lock pins 32a, 32b, 32c and 32d are moved with 
the lock pins 30a and 30b. That is, the lock pins 32a, 32b, 
32c and 32d are respectively moved in the openings 33a, 33b, 
33c and 33d in the direction of the arrow Ql by the same 
distance as that in the lock pins 30a and 30b and are 
stopped. Therefore, the lock mechanism is set to the lock 
on state shown in FIGS. 4E and 4F. 

When the first connecting member 35 is moved in the 
direction of the arrow Ql, the second connecting member 36 
is moved in the direction of the arrow Rl due to the motion 
of the lack 35B of the first connecting member 35, the lack 
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36B of the second connecting member 36 and the pinion 37 by 
the same distance as that in the first connecting member 35 
and is stopped. Therefore, as shown in FIG. 4A, the tops 
of the lock pins 30c and 30d protrude from the openings 31c 
and 31d toward the outside and project into the space 
between the frame front face element 114 and the inner 
facing surface 113 of the inclined face element 112 in the 
front assembly 10, and the lock mechanism is set to the 
lock on state. As described above, the back assembly 20 
engages with and is fixed to the front assembly 10. 
Therefore, unless the push latch 39 is pushed, the lock on 
state is continued and maintained. 

As described above, in the cassette 1 according to 
this embodiment, because of a push latch mechanism in which 
the lock on state and the lock off state are alternately 
selected each time the push latch 39 is pushed, the state 
of locking the back assembly 20 to the front assembly 10 
and the state of setting the back assembly 20 detachable 
from the front assembly 10 can be alternately selected 
easily. Further, image information accumulated and 
recorded in the stimulable phosphor plate 28 can be read 
out by setting the lock mechanism of the cassette 1 to the 
lock off state due to the push latch mechanism, separating 
the back assembly 20 from the front assembly 10 in the 
radiographed image reading apparatus and exposing the 
stimulable phosphor plate 28. 
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Next, the reinforcement structure arranged in the 
cut-off opening 14 of the frame member 11 of the front 
assembly 10 of the cassette 1 shown in FIGS. 1A, IB, 2, 3A 
and 3B and FIGS. 4A to 4H will be described with reference 
to FIGS. 5 to 7 . FIG. 5 is an exploded perspective side 
view showing a reinforcement structure to be attached to 
one shorter side frame 17 of the front assembly 10 shown in 
FIG. 1A, FIG. 6 is a perspective side view showing the 
state that the reinforcement structure is attached to the 
frame member 11 shown in FIG. 5, and FIG. 7 is a 
perspective side view showing the state that a 
reinforcement structure is attached to one longer side 
frame 18 of the front assembly 10 shown in FIG. 1A. 

As shown in FIGS. 1A, IB and 2, the cassette 1 is 
structured so as to hold the stimulable phosphor .plate 28 
into the inner space formed between the front assembly 10 
and the back assembly 20. The frame member 11 of the front 
assembly 10 is, for example, made of aluminum denoting a 
lightweight material as a strengthened structure member of 
the entire cassette 1. To obtain the lock mechanism 
described above, the cut-out opening 14 is formed in one 
shorter side frame 17 of the frame member 11, the cut-in 
opening 15a (refer to FIG. 3A) for the lock pin 32a is 
formed in one longer side frame 18, and following 
reinforcements are arranged in the neighborhood of the cut- 
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out opening 14 and the cut-in opening 15a respectively. 

As shown in FIG. 5, one shorter side frame 17 of the 
frame member 11 shown in FIG. IB is formed in an L shape in 
section and has an outer surface element 17a extending in 
the longitudinal direction of the frame member 11 so as to 
form the outer surface of the frame member 11. The cut-out 
opening 14 having a predetermined length is formed in the 
almost middle of the outer surface element 17a in its 
longitudinal direction. Inside of the outer surface 
element 17a, a concavity 17b extending in the longitudinal 
direction of the frame member 11 is formed to lighten the 
frame member 11 in weight. The concavity 17b has a 
predetermined sectional shape to insert a reinforcement 
member 19 shown in FIG. 6 into the concavity 17b. 

As shown in FIG. 5, the reinforcement member 19 
comprises two swelling elements 19a and 19b arranged at top 
and bottom ends in the drawing, a plate-shaped member 19c 
placed between the swelling elements 19a and 19b and a cut- 
out opening 19d extending from swelling element 19a to a 
portion of the plate-shaped member 19c and having a 
predetermined length in the almost center of the 
reinforcement member 19 in its longitudinal direction. The 
cut-out opening 19d corresponds to the cut-out opening 14 
of the shorter side frame 17. 

The reinforcement member 19 is made of a high rigid 
material having high flexural strength and a certain degree 
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of resilience. For example, the reinforcement member 19 is 
preferably made of SK material (in Japanese Industrial 
Standards) or the like which is obtained by appropriately 
performing quench hardening and tempering for carbon steel 
or the like. In view of cost and required strength, the 
reinforcement member 19 may be made of carbon steel, 
stainless steel or the like. Further, the reinforcement 
member 19 may be made of hard resin material such as 
engineering plastics, super engineering plastics or the 
like or super hard resin material. In this case, the 
reinforcement can be further lightened in weight. 

In FIG. 5, the reinforcement member 19 is inserted 
into the concavity 17b through the end surface of one 
shorter side frame 17 and is moved into the concavity 17b 
so as to place the cut-out opening 19d of the reinforcement 
member 19 at a position corresponding to that of the cut- 
out opening 14 of the shorter side frame 17. Therefore, 
the shorter side frame 17 can be structured as a combined 
member which is obtained by combining the lightweight 
member and the reinforcement member 19 arranged in a 
strength lowered area. 

As described above, because the reinforcement member 
19 placed in the concavity 17b of one shorter side frame 17 
is positioned in an area (indicated by the solid line of 
FIG. 6) of a predetermined length including the cut-out 
opening 14 of the shorter side frame 17, the reinforcement 



member 19 can effectively compensate for the lowering of 
the strength caused by cutting out the shorter side frame 
17 to form the cut-out opening 14. Further, because the 
reinforcement member 19 having the predetermined length is 
considerably shorter than the entire length of the shorter 
side frame 17, the lightening of the entire frame member 11 
in weight can be maintained without increasing the weight 
of the frame member 11 so much. When length of the high 
rigid member denoting the reinforcement member 19 is set to 
be lower than half of length of one shorter side member 17 
of the frame member 11, the entire frame member 11 can be 
further preferably lightened in weight. 

As shown in FIG. 7, one longer side frame 18 of the 
frame member 11 is formed in an L shape in section in the 
same manner as the shorter side frame 17, and the longer 
side frame 18 has an outer surface element 18a extending in 
the longitudinal direction of the frame member 11 so as to 
form the outer surface of the frame member 11. The cut-in 
opening 15a for the lock pin 32a is formed at a 
predetermined position of the outer surface element 18a in 
its longitudinal direction at a predetermined length so as 
to cut out the inclined face element 112 (refer to FIG. 2) 
inclined toward the inside of the outer surface element 18a, 
as shown in FIGS. 4F and 4H. 

A reinforcement member 19a made in the same manner as 
the reinforcement member 19 shown in FIG. 5 is inserted 
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into a concavity 18b of the longer side frame 18. And then, 
as shown by solid line of FIG . 7 , the reinforcement member 
19a inserted into the concavity 18b is placed in an area of 
a predetermined length including the cut-in opening 15a of 
the longer side frame 18. Therefore, the longer side frame 
18 can be structured as a combined member which is obtained 
by combining the lightweight member and the reinforcement 
member 19a arranged in a strength lowered area. 
Accordingly, the reinforcement member 19a can effectively 
compensate for the lowering of the strength caused by 
cutting out the longer side frame 18 to form the cut-in 
opening 15a for the lock pin 32a. Further, because the 
reinforcement member 19a having the predetermined length is 
considerably shorter than the entire length of the longer 
side frame 18, the lightening of the entire frame member 11 
in weight can be maintained without increasing the weight 
of the frame member 11 so much. When length of the high 
rigid member denoting the reinforcement member 19a is set 
to be lower than half of length of one longer side member 
18 of the frame member 11, the entire frame member 11 can 
be further preferably lightened in weight. 

As shown in FIG. 3A, the cut-in opening 15d for the 
lock pin 32d is further formed in the longer side frame 18. 
A reinforcement (not shown in FIG. 7) corresponding to the 
cut-in opening 15d is arranged in the same manner as the 
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reinforcement member 19a. Further, the other longer side 
frame 18 of the frame member 11 corresponding to the cut-in 
openings 15b and 15c is structured in the same manner as 
the longer side frame 18 corresponding to the cut-in 
openings 15a and 15d. 

As described above, in the cassette 1 shown in FIGS. 
5 to 7, the frame member 11 of the front assembly 10 is, 
for example, made of the lightweight material such as 
aluminum or the like as the strengthened structure member 
of the cassette 1, and the reinforcements 19 and 19a are 
respectively arranged in the neighborhood of both the cut- 
out opening 14 of one shorter side frame 17 and the cut-in 
opening 15a of one longer side frame 18 acting as the lock 
mechanism. Accordingly, the reinforcements 19 and 19a can 
effectively compensate for the lowering of the strength of 
the frame member 11. Further, because each of the 
reinforcements 19 and 19a has only the predetermined length, 
the entire cassette 1 can be lightened in weight without 
increasing the weight of the cassette 1 due to the 
reinforcements 19 and 19a so much. 

Therefore, even though the strength of the cassette 1 
is lowered to form the cut-out opening 14, the cut-in 
opening 15a and the like in the frame member 11 acting as a 
strengthened structure member of the cassette 1 for the 
purpose of the provision of a complicated mechanism such as 
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the lock mechanism shown in FIGS . 3A and 3B and FIGS . 4A to 
4H, each strength lowered area can be effectively 
reinforced by a combined member including the reinforcement 
member. Accordingly, even though the cassette 1 receives 
the entire weight of the patient in certain radiography 
conditions or the like, the deformation of the cassette 1 
can be prevented while suppressing the increase of the 
weight of the entire cassette 1. 

The present invention is described in the embodiment. 
However, the scope of the present invention is not limited 
to the embodiment, and various modifications of the 
embodiment can be performed without departing from the 
scope of the present invention. For. example, the frame 
member 11 and the like may be made of lightweight material 
other than aluminum. For example, the frame member 11 may 
be made of carbon-fiber reinforced resin or resin material. 
Further, in this embodiment, the frame member 11 of the 
front assembly 10 acts as a strengthened structure member 
of the cassette 1. However, a frame member of the back 
assembly 20 may act as a strengthened structure member of 
the cassette 1. 

Further, when the frame member acting as the 
strengthened structure member is made of metal such as 
aluminum or the like, the frame member can be fabricated 
according to the die casting, the metal injection or the 
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lost wax casting. When the frame member is made of resin 
material, the frame member can be fabricated according to 
the injection molding. 

The entire disclosure of Japanese Patent Application 
No. Tokugan 2003-001279 filed on January 7, 2003 including 
specification, claims, drawings and summary are 
incorporated herein by reference in its entirety. 



